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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner based on a polymer 
toner which shows excellent stability of liquid drops of the polymerizable monomer compsn. during polymn. and 
which shows good negative charge electrification property, excellent environmental stability of charge amt. t 
environmental stability of image quality and storage property, and to provide its producing method. 
SOLUTION: In the producing method, the electrostatic charge image developing toner is produced by 
suspension polymn. of a polymerizable monomer compsn. containing at least a coloring agent, polymerizable 
monomer and charge controlling agent. The charge controlling agent has the following features. (1) The agent is 
prepared by copolymn. of vinyl aromatic hydrocarbons, (meth) acrylate and sulfonic acid group-contg. (meth) 
acrylamide. (2) The copolymn. proportion of the sulfonic acid group-contg. (meth)acrylamide is 0.1 to 1.8 wt.%. 
(3) The agent contains 1 to 10 pts.wt. of the sulfonic acid group-contg. copolymer having 2000 to 15000 weight 
average moi.wt calculated as polystyrene measured by gel permeation chromatography using tetrahydrofiiran to 
100 pts.wt. of the polymerizable monomer. 
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~2-bHn^->x^yntT^r^ K, 2. 2 ' — 7 
*/tfx (2. 4-i^^^;i//lva- . 2 ? 2' 

h, v 5 — f v h, 

[00433 ctit>v>?i?*)),m&mmmv>*T:i>, m 

numtfis o-8 ot:. »*l<«6 b-b cct, ^ 
50 c?, ft¥&tf2$o&^<D#mmt<ttofre>mft*ti* 
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x, ®#o. ooi-3itm5. m&MtetikDtii 
mm&o. qq im&%*m-cte> 3 

to o 4 4] (ft*m&&m *&m\z&\,*T\*> 

l±, Wttf. t- KSH^jUMi^X n - K^viU 
fts#3*8t : ft £€r$*tf* CtlScofc^S 
MUX, lift. 0. 0 1-1 #£L<«: 

co o 4 5] (ife^jw) m^^ffiimBK 

;k *xjt^>b-;p. -fy^] — )VUE<nm&&T)\>u 

D-^>7-X. D-#^ h— X, D-7;P^h- 

X, L-^A/— X* -tJ-y*n— X, T^h— X* 

1 — X*«i;XUhUyh. D-hK^h. L-7 

*xyxy h-;w#3gTc&-5. 
co 0 4 73 *M>ettTH «®> ss 
*^d>^, x^>hgj, ^;i^> 

;h^>r. u/u->&* ^a-M, ^-h 

•tft Ka^W?*;^ 3, 4. 5. 6-erh-7tHa 



(10) #0§¥H-164I65 
h»J^->>St. HJ *UhBfc ^S*'J hH&ft£0) 

©*T?t>. ^5ftJi^&^<f?*U<« 10-30O. £0 
Jff5feL<tel 3-2 5<®O*J^>^j?arT?*0. & 

4»lC#*bVi. **^TfllSl»tUT««rs^flBx 

xtmkgwz* 3^^±coT;pa-^<b^-rs*g 
(0 0 4 83 &mmx-ATMk&m<o&*mt\sT\*s 

-s>*XUX'J I ;kfh7Xf77-h, ^>^xu 

^tBxx^;wfc^#j<3*Tfc> o^xuxu 
l — ;i/-?h^x^7^— K Rt*t>^xuxy 1 — ;v 

20 fK75UXr-hWJL<. ^>^X'JX'J1 — )V 
^r^UXfr- a*<D7^X« 

^j(D^xt)^>^x'j x u h-;i^r h 9 5 u xf- h 
m^ttigstti o oms^Iw^ut, airo. 1-40 
a. 

«-«8&fil3 ; ftiffcteJBUTfc^,, CC5«fc 3ft»«tf^» 

«^«<Dsa^^<i:LT, 1/100 

0-1/1 SKOM^Tttffi *tl«* 
CO 0 6 03 SK»S^«> 

30-20 or<7)<affixaifflfi^r§. »»»?*«tt 
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Offl*^/h?L*«:«»»«r*-rftH*^i:*«IAfc« 

I0 0 5 U m&mwzj'ibvvtiji'm&mtmztt 

D»ri6*na-*««i©is» (##w*j&&> ^so- 
io 0 0 Jim, ff*l/<ttl00^5 0 0 ^mtfcofc 

«a • ^b*;pa-&wftft«©*iD*T©p*w*« 
m&wtmvmm&m** Kfex*—ju+tsmtz*r)& 

«W>ttA«; 7^>h«©*X*r-JU-rtt. il#2 4*t 
[0 0 5 2] 7i?*i«'&BB^WO^fiQB**^^<0»«) 

aaMggfi^aaa^j^ «fcjwat») / egg 

II. %ttl-3. 0. g?£l<(*l-2. QT 

*iM»**«rr * c £#a* 
co 05 43 &&&mm&t>mtFf&2i* ^saos-a 

<t^ii. aft. mci o o mm\z^o. a 

ft8 5*«±. ff*l,<l*9 OXfiUi. .fcCEFSKte 
L<(*9 9%«±<h-ra::£>!><"?£*. fc£U fi^lE 



(II) #H¥n-184l65 

0 0 fiS88lc*Jl,T 1-10 aaB&coggfflrttfcaJ:? 
CO 0 5 5] sMWeftL a*, iEMMUOt 

hi— eaau ^nsrsaifeai 
y*>^tt) . teta££H4, amrettifttt&geat 

»«-*!;:«:. wawfta^frtt^^rtt^L, sa 
□rwottTc. ->xjpffla^*s#^a^u 
t, =i7tfc?4>&j5£a£{HB c^xjp) sr^Btr*. 

rsa^#t»j5aer*'ba>^i6«"r*t. a&h^-co 

oaafls^7^*7-ft. o hp aatttt ec &mz*t 
^aa*«8 or*aii*a^*«r»*r*ma(*:«-. * 
fi**^3i*a^i:«)wroif7Ate»«ft©att % a 

ftl Ot^J:, #Sl,<t*2 0T:a±. <fcS$?*b<te 
3 orJBLL-Cfc*. 37 • S'xjlrSB&l'^— fc*5^ 

30 t, 3 7ffla-&ttmfiflct->x;uffla^¥a#t<oa 

att*tt. Mft4 0/6 0-9 9. 9/0. l.Jff*l, 
<&60/4 0-9 9. 5/0. S. *0»*KfA8 
0/20-99/lt*S. 5"x/WaBfttt«*flcaM 

CO 0 5 6] 3. BS3BaSftffi±±r: 
4D «a^tt¥a«a^tt«B»a^0T«&n«i»a«rft 

tt&2. 000-15. 0 0 0 T. AJP^>ttad'W 

7i"jmi*o«»iHW«o. i-i. 8 
aftx©K=;nr*wjMi**/' 7^ui/»h 

ffiM«*i o oasKiciWLTi-i oaggg 
50 ^n^s^m i o ommmztt? zw&t-wcr 



2005-513595 



[oo5 7] *«^©»taar*3s«ffl^^- tmv 

#fc¥*ltfc& (dv) (dp) tt, 511* 

1. 7£TF- »*KWL1. 5£TF, £fl*?f:L<tt 
1. 4£TFT&*. *3&E?)£<&K±-tiU 

a*afth*-fc«ip mmi*. m&h 

*BJNi& £&b*— tOflfafttt 

*&. ttfcft *^>»/xy*A. ^>SXhn>^ 
Afc£<D&^##tfS*l*. «M||ft?tl/ttt, ;* 

***** 'j;«xxf;n^tyi^xfi/>l^ 
cn^o^-C'b, MHt<t4btt?AW*U<. ~>y*& 

fit, *^£B^h:T— £*^>^x^5¥t^fc£a 
il^Sfctfcii*, flfc#LTfr5. # 

iciBfisn&n*** a#h*-i oomgguic^UT, 

[0 0 5 9] ftSHHti, 2«£ttftlft*ftt3*Tffl^T 

-2 0 nm, ff*l<li7-18nmOfif <#«fctt 
MlflMtttliSkr) 3fi^fe^S2 0 nmS5S2 wm« 
T, »*b<»i3 0nm-lMiti^6[^ (»jSCW:JR« 

TflnitTMOTtMtu mfctuz i o oisstm^ 

[0 0 6 0] fiO|22S(7>n»S«J Ctt^) <Ofitt, h^— 
Sf roOlMCftLT, ¥«Wtfi5-2 0nm© 
0. »£L<fi0. 2- 

2 £gg&. WtWff 2 0 n mjEifi 2 nm&T<DtiL¥ 
a*. 0. 1~-3BBB* fftKttO. 2-2fi 

2 0nmjBa2i£m«TttTfc©ffiSlttt. a*. 1 : 
5-5 : 10ttB. «F3:L<te3 :10-L0:3Oi 



(12) ftH¥!M84165 

[0 0 6 1] 4. m&M&BM 

«*#oaaK:»aa«*»ri6r«^«, h± 

[0 0 6 21 H1C, Zl©J:5&iH«»JfcBB0>«WH 
Alt*. Mtt^fH^A^RiE^U^SI't 
%*tt£T«J*d!l*. «M6H9AloaBfc«. 

ai«^»tLT«>u-- !f-3ta»aB3, s*fftti/ 

&CUSWZJ&£T£MJ— ->^SB (H**"*") 

(o o 6 3] tin-^2tt 1 as^K^AKDaa*^ 

2tt. 3D^-tk«icJ:6#«^a:CB*a*.*ci:%)^ 
BT*«, l^-1f-3t«»afi3tt. HM#ldtt«L 

[0 0 6 4] JgifeP-;P4«, «&£K^Al<Z>tt«f»a 

IZ> Stfta-^4i:«>lfih # 5Ali:<DWK:/WrxajE 

^«D-;P4«, «*H5AlC-««flftTaj:5fci£c 
50 fetTEBSn, mt\*?k 1 ^R?t^Bfc(El|E-rs 
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.t^fc&DtUi. W&n-fr6te. m®LU-)),4\z& 
<DtVm\Zb1— fcSUST^Jc^fcft-pX^S. 

«) 8#££<**x^*. 

[0 0 6 53 ?lftu-^4^H^^T, 

to. I 2 00VI-I 60 0V| (Dnfc&ftmZtlT^ 
-^>^9^ii, #£^<0ffi^h±--7#iRg£nXV> 

tMflfcjsnx^s. 2fc«^<D^h±— a, & 
^tomt8^>'*-:/X2&*tf>x, §lftn-;b4±K: 

CO 0 6 6] &^n~;H0tt, ^«n~^4lci; OB 
&2tlft®ft 55® <E> hi— 1 1 ±*c 

a>e>ft*. cfctmttWic. fcSHMat*. in^ D -;v (£ 
mu—M i 2 ttoJBEP-;P l 3 £<z>&*£*rt*a>£« 

n-;n 2 tJnjBEn-;n storafciH-x. h:*— £ 

mmt<-&* mm\zmw-$i i±\z&mLT®fe?z>. * 
[oo6 7] a i fc^Lfc®#^^e«. myt&- 
zttsbiz, -^xn&xftnmoiz, &yt&<»&mizw 



(13) 4*Pfi¥n-l84165 

?^^^x«. »«mtifc^^$n^5tfr«Bff^h^- 
-£*msi*x*mftfcu &^x, K^rs«t«-ie^ 

Jclte^riXgSr^il^^^JC^^^X, h^-ih 
[0 0 6 8] 

u^mo. ®g£*xfc&. scfk* 

[0 0 6 9] (1) ES^^fi (Mw) 
77>f- (GPC) KcfcoXi®l££n-5#'j;*^U>& 

20 ^iibx^to^ PAT<D?jmz&'oit. 

&tii&£L.XR I fcfflWi:. 

<&**&!«>tsW**5 10mg$5ml©rh7bHD7 
^>iSJ«i::iga?U 2 5t:. l 6«M, Ego. 

fc. 

: 3 5X: 

: L . 0ml /m \ n 
30 : 0. 211% 

&**&AS : 1 0 0 m 1 

*5A:&8#mi (&) ». ~>a^-r^X GPC 
KF806M (30cmX2*) 
[0 0 7 0] (2) h±- mk 

wt&bi—o&mv&nm (dv) , Rtf&&#*K r 

fc:bt5tefa¥iStfit&£®»WS&& (dp) tcoifc (d 
v/dp) CJ-;u^-ttU) JcJ: 

100m «l»:<Vh>I I, 0%, m 

40 JtEtfHBfe : 5 0 . 0 0 0 HO&ttXfT^ fc. 
[0 0 7 1 3 (3) 3^S« 
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(U) 



(56) = U D&/ I D#T> X 1 0 0 
0-3-18) £fl$0. -S^JBE^-efftBbT^S^, 

[0 0 7 2] (4) 8£«H4 



10 



B59£**&* 1 5 0/inu 7 5 jLtm, &tf4 5 u mCO 3 
STATj ) fcjgivt. !S«iaS&4<Z>fc#T, 1 5€»>fW 



<Da= ci s o umm\z&^tzm&mm& <g) /4 g ] xioo 

<2>b = C7 5^mtt^o^$ft^lI (g) /4g) XIOOXO. 6 
®c = [4 5/£mMlK:S<p fcJg&flJffi* (g) /4g) X1OOX0. 2 
3>ffSSbt± (*) =10 0- (a + b + c) 



(0 0 7 3 J (5) 

at(»^fc«iowu i»ff<nrjiicii-r. 

CO 0 7 4] (6) ffeSOgJft&tiFtt 30 
L/L (fi&l Ot, *a**S&2 0K> RtfH/H (il 

5ra»#5W>:/U>*- <4tt«) ic3MMa*An, 1 
U *CD&, 3MD-iL^®3MMf*ft9l£MMI& 

C0O753 (7) @moSt#(*#tt 
|§*fg&2 0%) &tfH/H 5t:. *a*fg&8 

O : ±I3ia«'«:lt^T**ffil«Rl*tt«C*<l 0.000 

A : ±e®S€:|fiJ$T€ *ffl8EP^tfe»** 5 . 0 0 0 & 
±, 1 0. 0 0 0**8, 50 



x : ±®mm*mn'e&*mmty*im&s .000* 
co 07 6] (8) mn<omt\& 

(T^-CXfi) TMf^lflWl. 3^ 
O : ±g2HS^iKl^Tf^^ai^EP^tfc»*i 10. 000 

±.io.o oom 

x ; ±$m&*m&T~%zmmw^ftm< 5 . 000* 



CO 0 7 7] C^fiSft] 1 3 



1 



Tft- 1 0 0 j ) 1 0 8B£ * ftlja^»«i:« 

*sald-2oooj (MMifHfttw *m*xm 

3. 2tfmT»ot. C©#»*0>E^#iftatt 1 0. 
0%T&ofc. 

3Uyh;u7 7xnjt. h;n>9o 0®, S£tt¥§ 

<^ (Xfl^>8 8. 0«, WT^'JU-Ml. 0 
»1. 0%) 1 0 0g&. RtS2 ( 2' -7-l/fcTX (2, 

0. 0 0 0(OXJ ^>»g^#fi^»f^. 
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[0 0 7 83 <3> M^ttmS^fedt^gS® 

5fet^fcRi®^3^«t« 2o® mm#\ 2 X7 V > 1 

"M7«?^ftfIftlOOKi:»tT. 
^77^ C=2g{fc^*fc» [#25B] ) 7 88, X)U*> 
m£^W#S£f* (Mw= 10, 0 0 0, X*U>lt# 
8 8, 0*1, n-y-^r^'J U-Mt^l 1. 0 36, 
^J^>K^^fi(^lt^l. 0%) 7&, Rtf^fcf 

-f3t>£&*2 5 0f&fC, tfiftT^^A 

5 OffiKlrt&'ffcrhhU^A (rt&rtT^rtU&JK) 5. 

@) #0. 3 D 90 (^^09 0^ 

8H1> **0. 8 2 fim~C$>^fr. ZOyT^fUb^vZ 

0. 1 2-7 0 4 flttN-3 0», 

[0 0 7 93 (5) 

Sfcfl-ffligfct*, (t-:^^/t-**^-2 

2. 0 0 0 r pm©ia|g»r-CJS5©Wr*^L,T, 

n, 9 ox:Tm^siC€:PiJS^^ s^ai^ufc^, 
o^tscffi&^fc. ^<733jc^«t«^ft^u&^e», ask 

KcfcO&tf)DH$8j5. (2 5t:, 1 

££0*>ttT, *ft»*ffofc. tt«t« (4 5 40 

•c) tT2««w»^ff^. ftj»i*fc*tea£<«re 

(6) Si&SJ (b*— ) 

fflLfcS^'J* «&&«:AEROSIL R-2 0 
2, WfSHnm, y^ttH) 0. 6 ffifcgsln! 

(dv) U6. 9umTifeo^ 
BBfcWttTI*. <H/H) Rtfteiateg (L/ 50 



[0 0 8 03 1 ] ^®^J 1 fc£»T, 

W^A3'D-f P*MMH=ftX-T, *it©7ias; 
2 0 0^-<t>^3 0 O&fc 2 

[0 0 8 13 
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[00823 mm 

(1) inmmmmzx*t'>/zr*'Xry*vu--h/ 

(2) XM>Ht«W: 2 -T* 11*75 1*- 
7*U;U73W 

(3) w««5W»i&oa2^w^ : as- h±-m&mm& 
&&mw i o oa«B5te»-r*x;^>»s*^r*a^ 

tO 0 8 33 [^W2] 3U^KJP77X3«r, h;ir 
X>9 0 0^, M^tt^S^ (X^U>8 8. 0%, >T 
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-^^JU^D/1>x;U^>«Jl. 0*) 100SB. Rtf 
2, 2' -7!/t'X (2. 4-5?*3 L /l'/tl'D:=.hU 

«W»Tfi (Mw) #3, 0 0 0OX^>lStt 
*Ed#*1tfc. »K«ik:*sut, SS¥£jmW 

±ETfttai¥^i# 3 , 0 0 0 CDX^*>g&£ 

TSS h*- 2 C^Lfc. 

[0 0 8 4] [^fig«3] 3Uy Wk7^X3lC. >;k 
X>9 0 0&> a£&¥S# (X^U>8 8. 0%. ~f 
fH^JHMl. 0 36, 2-T^U;PT5^-2 
-^WP/t>XW>ftl. 0%) lOOffi. 1. 

2, 2' -Tl/fcfX (2. 4-v?^^-;WtUa-K'J 
mV&ttM (Mw) *«14, 0 0 0<D^W>MI^ 

«fiMlfc*H>T. asm**?* 
*t i o , 0 0 0 co^;i,^>mS^W^M^<oftfo rj 
fc. ±KT*^fcfig^^iHFSj>t 1 4, 0 00 oxjp* 

>aa»w#a^{*fc^fcc&K*Hu mimi&Ri 

[0 0 8 5] [Jt«m2] 3«Jy^77^3(;, h/U 
i>9 0 0«* l^tH; (XfU>8 8. 0%, y 
W^yu-Hl. 0%, 2 -7^U^75 H-2 
-^^;>ynyt>x^>Bfcl. 0%) 10 085, 
2, 2' -7 % S\Z7> (2. 4-^^f;PAUp-hU 



(16) ^fg|¥ll-l84J65 

(Mw) soo«*;uft>M&£*r 

10. o o oox^>^^w^a^<D^t>oic, 

Ta*h ttJH£«2fc^Lfc. 
•aMfftWOXJI'* >KS$f^l^£t¥Q^ 

[0 0 8 6] Ctt&fll3] 3Usrh^79X3lZ. hJP 
X>9 0 0E l^MI* U^t^>8 8. 0#* 7 
PfrnrVU—h 1 1. 0*. 2-7^UW5K-2 
-*«P:/a/t>;*/M«>fcl. 0%) 10 0SB, l, 

4-^>^-;k>7i"ji"-ho. o& as, &xs 

2. 2' -r»/l» (2, 4-^f;^t/orhU 
&&Zi*:1t. SJ&&7&* *^<fefifel^fci5*»l*^ 

u aa^a-Ta cmw) aue. ooo(dxj>^> 
20 asBsey i K*t»T. sa¥«? 

a^&*< io. ooo >&g#*ma'&#cDtt 

t> 0 fc, ilBTflfcafi^^a^ 1 6. 0 0 0 (0 * 

;i/*>*a^*r*a^«:*ffl^^^iewtt. 
tH«icuxa^h^— Rc«aaeftfc. s§^££2 

m&wm»ttimtoit«>* 

a-&F^— <&o, wjffl^ 
^fe^ofc^fc. ton*, a^h^-o«»ttjjt« 

[0 0 8 7] 
[3621 
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X>9 0 0SS, l^i*(Xf^>8 8. 8%> ^ 
^JUT^UU— h 1 1. 0%, 2-7^U;UT5h*-2 

-*^:/n/t>x;p*>ifco. 2%) looai, xtf 30 

2. 2' -T^/lfX (2. 4->^f;W1UPZh'J 

4«*tfc&*, tt#Lfc*«5, 8ot:T8Nfras^ 

m^^p& (Mw) i^io, oo oft>xjir*>gtara 
*r#fi£-fr£*§fc. ^IfiWilcfeUT. x;ir«h>HWd- 

y*u;i/73 H»d<r*o. 2%cox;p^ 

Lit. 

[0 0 8 9] 3<Jy MU^Xafc. h)V 

W7^'JU-hl 1. 0%, 2-7^'J^75H-2 

-*^;u:/D/t>;ui^>&i. 6%) 100&, fttf 
2.2' -yi/tr* (2. hu 

W^Wl (Mw) auo, o o oco>uw*>&g^ 
**a*tt*»fc. Wfimicfc^r. x;i^>B&®^ so 



m <**) 7* u juts 0%«7JU*> 
hit. 

[0 0 9 03 [*fcteffl4) 3U7 M^^xmc, 

X>9 0 0g&, Ufl/>8 8. 9 5%, 

yW^Ul/-Kl 1. 0%, 2-7^'J^75K- 
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[0 0 9 1] [*t|fcey53 h^^xnic. 

X>9 0 0®, ££ttHifitt U^U>8 7. OK. ? 
W^'JI^-M 1. OX, 2-7*y^7 3 F-2 
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